The transmembrane domain of the Staphylococcus aureus ESAT-6 component EssB mediates interaction with the integral membrane protein EsaA, facilitating partially regulated secretion in a heterologous host.
The ESAT-6-like secretion system (ESS) of Staphylococcus aureus plays a significant role in persistent infections. EssB is a highly conserved bitopic ESS protein comprising a cytosolic N-terminus, single transmembrane helix and a C-terminus located on the trans-side of the membrane. Six systematic truncations covering various domains of EssB were constructed, followed by bacterial two-hybrid screening of their interaction with EsaA, another conserved integral membrane component of the ESS pathway. Results show that the transmembrane domain of EssB is critical for heterodimerization with EsaA. In vivo crosslinking followed by Western blot analysis revealed high molecular weight species when wild-type EssB and EsaA were crosslinked, but this band was not detected in the absence of the transmembrane domain of EssB. Heterologous overproduction of EssB, EsaA and five other components of the ESS pathway in Escherichia coli BL21(DE3), followed by fractionation experiments led to a remarkable increase in the periplasmic protein content, suggesting the assembly of partially regulated secretion mechanism. These data identify the transmembrane domain of EssB as indispensable for interaction with EsaA, thereby facilitating protein secretion across bacterial membranes in a fashion that requires other components of the ESS pathway.